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(54) METHOD AND APPARATUS FOR POLISHING 
WAFER 

(57) Abstract 

PROBLEM TO BE SOLVED: To provide a method and 
an apparatus for polishing wafer, with which plural 
steps of polishing are executed using one polish table, 
when polishing plural kinds of films of a semiconductor 
wafer, the apparatus can be configured compact, further, 
the thickness of the film can be measured easily during 
polishing, and improvement in the throughput of wafer 
polishing can be expected. 

SOLUTION: This apparatus is provided with a polish table 
10-1, having a polishing plane 10-1 a and a top ring 10-2 
for holding the wafer and in the wafer-polishing method 
for pressing the wafer to be polished (semiconductor 
wafer W), held by the top ring on the polishing plane 
10-1 a of the polish table 10-1 and polishing the wafer 
to be polished by relatively moving the wafer to be 
polished and the polishing plane, the wafer to be 
polished held by the top ring 10r2 is polished, while 
being overhung from the polishing, plane of the polish 
table 10-1 for a prescribe quantity. 
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m (0-c(i:6ffl) w*-^i7hyx/no-i3 

c SritxT V v§ . i^'x -y h JXlV 10-13 

c \±nmzmh 1 o - 1 3 b zmm l^v* -y 

hyX^T^-Al 0- 1 3 a^U^^ttTV^. 
[0050] 3\Z£^XMKZiXf-c.mttf1-3. 
-72 25-Iot'>*-^yi7 fyX;H 0 - 1 3 c 
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£«££:fU i-)s-^'i7b/X;H0-13ci" 
f.fgHO-1 afc|6j3&>->-C7*— fifxvhtfmt 
Ztl&. *JX— 5*Jx.>vYJX)VT—2» \ 0-1 3ac7) 

& (m^tr) xm&ztix^z. ?=j 

i»/WX;H 0-1 3cliR— <r>SX)VZm%V. # 
^{d^yT2 3^*Jffll-r?»ii:tJ;0. 5~3 0kg/ 

[OO5U011 \i±sem i~*3 wtgx&tTwss 

#U;. i^gXgTffi^Sffit^tfX5y-0»S. F 

•t&s. *iswis(=iJvvciiBEtt 
&t£* 5 y - fc ut >- y c u siafflx 5 u 

VV. h77 l jy/JfEljJ4 00g/cm2 > F-/7y 
y/@^7 0r P mttS. SK*2gflgXgfc:i* 

v vt-aaBsaifcx 7 y -t b x is y #&.t/c u we^x 

7y-SrMvv>. y ryVi/ff£E*$-2 0 0s/c . 
m*. h-y^y>'^'IIieSS:7 0r pmktS. Cu#> 
1 0 6RX/&mi/- HI10 7 AmZZtLtzfr 

[ 0 0 5 2 J X.y F^f y FSKTCC u»o 1 0 

mrnrn 1 0 - 1 a tmh tn * 1 mmumm/is 2 ®fg 

XS-Cc7)X7y-2:±!B*^y>y->jL. Xli?*- 
x-/F. XJiFl^-y^-tectO^^b. SS3igf*X 

fr2oog/tm«. hy/y vrwmck 5 

0 rpmitS. 

[0053 1*3 W*XS<0Ay 1 0 50?3F^X 

7 y-tcMv^ix*?set«s. * 1 mmTMsarmvwm 

JLUC0 C u # ffiB 1 0 6 FB 1 0 7 

imimzf) <opHt#xs-r-sttfi!^L<«T/^y 

iltfcj: 9. % W^ffil 0-1 a£«j£^£?oXJiT'* 
lffigXg&T/*2ffiMg-CffigDBl 0-1 aJLtcgi 
^^«gifeli:*3Sf^Xg-CfflV^Sf^i: tf^OS bT 

. [0054] H&Tt)U pg^£S'>.;;*«>tt?£JBVvc& 
•? . f: bT mitt b TiVij V<oi><ok m&cr> i> <r> 

t>ti. A-»j7iio5*05:«aiu zowm^z 

'J -*fflVY*?KS« b < Ji*E*$rtt^bT5jf^- 



[0055] *1 , *25jfMS-CfflU*>fx 

S?3J®?gi: * 3Sf^XS-CfflV ^ftS WSMJiM^T^ 
^y^b<««#®Hx* J »*bV^. P H7tC^bTI^t 

igMd^ii. #X^T*tt*^b<Ji4'14i:r;^ 
[0056] * 1 $f®Xg&tf*2flfgXgfc „ 

swatb-c*?!;- (mtzmmzttrnm zm^ 
tw&*La#. x^y-fcK^sti^^. ^»*3 

*>. -soxgow^-e. mmmtftmxitTivjivte. 

l,zm-i$ixX^tUi iv^. 
[00571 E*J±*B&-rS*^ *1 ^y 
^Sl 0<7M&r-7>l'l 0- lRXf%i2X>J yis> 

ymm. 1 1 <mm : f-7)v 11-1 coig^tcssb^K 
«ase»io-4\ 1 i-4£w«BWfitf#i»Psi 

OSnXIB«i: bT«b^y. KST^b^^#^^tS«W^ 

i.-afc. we^Tb^tt.*^i?fe-fm^cowsat2 

[0058] mmmMs.msmm^m^xtiti . ^ 
y/ui o-iffxmmio^ 1 a<^nffl{c^*«iKw 

*mUth Z.ktfX'% d l-bTWh-tr: >yf^ 
[0059 ] JiEcoi 3 * 1 W^XS*^*3Sfm 

xg£-c£ . 1 oogTS^-y^ 1 0 - 1 x\t 1.1-1 

Xft+c oZk #TZ S 0>X\ mte c r—zMs<r>mti&}?%: 

< x^-k. h t *nzmmmoX)v- 

7 vb S- tSlX? tfS CI t tf*imk . Mlz Z\Z Tim 

m&nz b-y7 , jy/io- i 2 ^mm^-y/u 1 0 - 1 #> 

[0060] Wg^T^ F«y7*yy^l0-2X«1 
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1-2 T'zmWmWN£7>y z/v- 1 0 - 5XJ2 1 1 - 
5K5CU &2v#vb ixWmimmZMKtli? 

y° y=s-r-l 0-5X&1 1 - 5£&5¥^ffr*&Wtf) 

[oo6i]fi ^S8x« 9 -ccom i acasf-ca* 

8-1 TS^?iXT*¥ffiP , 3T|IIte-rS i o t^otv^ 
o-;P8-2, 8'-2&£8rt-£.I:3(c58&fvO) 

- 3 £ iTTSIllH *y*/X;l^8 - 4 t D H F J X)V 

D H F^c7)^v^?S$-lMt UTffittU-O** C u £x -y 

m&z m ^x p v aatk^ zSu-)vmx-x 9 =7 ym^-t 
*. isigtjfa9tmigfe#«8i:igtm-r* 

[0062] Jiffi® lffi;fr«8X«9T'?>ifcr§^ If 2 
utf>y b 7 T^tt»^£JR 9±ff KJlglS 5Xte 6 K 

WMM 5 Xtt 6 £>#3S#»££IX 0 _Wf US 2 3 
XtUfcAfu »2<«Mffa. S52gfe^Sl3X(i4 

>y h 2 T¥3i*ffl£W£ JR 0 ±tf -S . -•■ ■ 
[0063] mo*-y b2«LhieWr— ^/H 0- 

i. ri-r-i««fiflw>BwaijeBio-4» ii-4? 

- H7>n- Kgff 1 corvn- K*- h IzWm&tiX^ 

-y Kl -TfcJW. &mM98fe*1tT&?Hte&. 

33BM i: L£ 9 . <X<V3Ml=&-r «r i: #"C£. .?* 

[0 0 64] HI 3iim2aX-yh7<D?m®&Mi7f; 
•tmx-$> S . 0SrT & J: 3 £ 15 2 OvK ••/ b 7 lzii±T 
(czow\^K.7-r; 7-l£*U S^H7- 

i. 7^i«.-efL-eii.r-^7-2. 7-2^$ygfcix 

W7-1. 7-1 T'¥^ffc««cW£»^±{f 



[0065] 014&1/01 Stth-yrUy^oe^ 
»»t<o™fi«£jjrfET\ 014l££f«g6&|fj££ 
*U 01 5{i014c7)Y-YBr®0T'ft§. 0^-f.S 

* ¥&m&sw*fmt& b v-rv >-r*W8 1 

it. m&rr—~7)V 10-1 CD^feiS 10-1 afrt?*- 

mm±M\z\mm.8 3&# 8 4 ^^-^-cwbess 

2**|£ft£>*rC^£. 

[0066] ±iafff«8 2J±-eo±mJl^X^-[6j 
MfYltFWA&Xi' V y?8 6 i: tX h V8 5 & Jlffi 

8 5<i#E«8 2<0JJHJC|&£U J¥EE«8 2liimRL 

b-y7-U^*#81li#g8 3. 84£:frL 
Ti¥E«8 2£ftLT03£i«T&.5a^ h77'jy 

[ 0 0 6 7 ] &tc. J¥fiE«8 2£0X^r[Bj&l/Y^T|*I^h 

—~?>V 10-1 c7)®f®® 1 0 - 1 a cOJS^tfOX^IfO^ 

F xSl^F y li#±g5fcH^$^T*3 o . upmwfo 

mmgzftLx^-jybibmgMJi^yy-FxRxfF 

[ 0 0 6 8 ] y^-F x&TSF y coffl* f xRV 

fy\im*m$m9oizAJ]Ztiz>. mmwm 

9 0(:lill 7»c^fJ:5tCs h'/T'jy^SKO 

i <o+ t cdwml frh^mfommtmimm 1 o - 

1 aC0«MBWL a ^SCJi} ^¥^*S««M®mL 
at>A7JLTV^„ SIS$Jffllg59 0»iA7Jf x^lXf y 
SrSt^T^iX-^Aju. A X2 . A n , A Y2 ^ffi^ 
tSfllFx,, Fx 2 „ Fy„ Fy 2 Sr»tBt, 
f-a.X-^A X i. A I2% A n . A, 2 -^aj*-rS. ^ti. 

8 nmmmx-tb o * 8 8{± h -y r u ^*«cs 1 com 
3£kw^s&f£ ^ »«f ^ v mmco^mm mtit. 04 

X'h&. 

[0 069] ±ie«B£c^^I«imif KtJV^-, W^T- 
-//H0-l«il 0-1 aj&^gv-CHIKt. 
h *7Wy?*ttiB 1 #8" UW?«F-C#£E$*l-C^ 

f D h >-^"3fs:#:8 1 fcHI^-^ VbUim 
# i. h -yT u yy*&8 1 (iii< . ££-CJe$£*J f fci . 

fomwvfflttrnmvmmtfT^-b**. ^^x-m% 
ffi®&9 o nmmij-t y?F *rvf y nam f xat/ 
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lFx„ Fx,. Fy 2 . Fy 2 ##ffi&8 2fc-5-;t&?? 

[0070] hi 6\m%m$m9o<r>m& r v~/7m 

^at^9 0-l<i*^*-b>-^FxST/FycOffi^ 
8§#J ) f x&tf f y S-«(^^c7)^|6l a b 
> hM L . ^tc^^S^SMMa Lat 
iBEKL-CM^tM^ilE^fTd. MV^T}g»g59 0-2 
-CKHIE Lfc«^<0*|pj 6 b BS^E-* ^hM^fflC 
^tM^E^EAp/D ({SU ApiifE^. Dli 

3(iKffi7J^ieSr*fc:#r^^-j.x-^A xl . A X2 . A 
n. Av i tfWEM8 2t l Z$-z_mW:F Xl ^ Fx 2 . Fy 
l Fy 2 £gaiU #r^f-jLo:-^A xl . A x2 . 
An, A^Z&ft-th. CKOflFx,, Fx 2 . F 
y x , Fyj^SbfcSO. ®»ai9 0-3tt^*fflg 

[0071] ±MmWM9 0 - 15.^^359 0 - 3fc 

359 0 - 1 £*5lt6*«ttO:frl»j6» fc ^ hM 

co^as . st/siag59 0-3 fcim&^SF Xl . f 
x 2 , f y , „ f y 2 <o*ffi*«. ^mimwwimmm 
<ry£mimm : T~-7A> lo-i <ommm 10-ucs 

tx, zzT'it^mtemwivffiftmmtitfmLx^z 
wmtemftmx'b&tiit). *mimwN<?>m&mmLa 

[0072] #7^fiX-^Aii v Aj, 2 . An „ A Y2 
(iifSFx,. Fx,. Fy : . Fy 2 ^y'jy/86^ 

t&tz. Wftmm<7>mEi} i t%-iz%:z>. 

[0 0 7 3] 04JbM08. #ttt;:0147!;M01 7iz 

mzt5vz¥m#mmmtmftmz. m^mwmsL 
wzTRmr-yfr io-i ommm 1 o - 1 a*^^- 

0 1 8^txa 1 9 izTKrmmmwit. o &m$m 

BS10-1 aLlz^frtz&tttmmmZff o X o IzffifS. 

[0074] 01 8\mi*v -yisyrmmi ot^<o 
i&mizmftimm 10-4 <m<rm&mim*^ 

•tmx. 018 (a) ii¥®0. 018 (b ) {ifflBfffi 



-MO-l 5tm.tthix. $UPSI?£i§l 0-4&K3 

Bjri^-h 10-1 5<vrinz®ALx\y&. mmyu 
— m 0— 1 5\mm^r-rjv 10-1 t-mzm^ 
tixm. m&^h. m*>. mMmmzm^x^mw 
mwtmwm%& 1 0 -4<omzmwyu- m 0 - 

1 5tH\^thiofiZ^x\^. 
[0075] ±M<r>X ^ fc. ¥^#*KW<Offi«^-y 
;H 0-1 COWS® 1 0-1 aLfrt>*->V\yy~t&& 

fttf, mmyu- m 0 - 1 5 1 i ->x3mztr.&co 

X\ Z<0£ d^HJ^-iz-M o-l 5#&VM&&{;:£. 
& J $>?^imZffi±-t&Zb&X'Z&. t£oT. MifcD 

[0 07 6] ifcfc. 5fe^O03^f^Tii. jBI&ffl 

mzmztztzibiz^ ^imfomzm?mm&sx/i' 
10-1 4*^*foK^«ltLX7 y-s-ifcv^-r&sa* 

018lc*rf*ij£0ijT'<i. ^ftSSW<7)^ 

10-15 b<7)mx r mibxm^vtmb%:&cox\ z<ox 
o-^m^crxmm^^. ^t. %<?>£o%immz£ 
mmmi o-iab^mtmmb^mco^u^z 
wmt%wx, wmumz^mzmft-t&zbwx'f* 

Si 

[0077] ±Ecr>i 5 tSf^-y/H 0- 1 

<mmmz±mtmmm 1 o - 1 a t n tis$&w<om 

h 1 0 — 1 5 SrSftS - i: (ci 0 . Kff^S 

10-4 {iw^x-T'/i^ i o - 1 b mmmmzmfet 

[0078] £fz. m^yu- h i 0 — 1 5 (i. ^9x.(f 
02^§itS Kl^-^f-l 0 - 1 0T\ SfSx-T'/W 

lo-icowsMi 0-1 ab— mzhv-y^yv-rt 

[00791019 •/ v->"^a 1 0 fc -ftf* 

»c^(t^KgS0^g|i 0-4i0flB^«fB&«^{ai^^ 
-T0-C, 019 ( a): t±TM0. 019(b) {ifflJBf® 
0:C&S. «r>IT<±. 018OU^^«3^7-l^-h 

io-i5<ofti}(c, wmmmrv- m o-i 6*« 
ESStL-r v»t . m&myiy- h 1 o - 1 e \mmy— 
rfci o - 1 <D*mb Htm* mix. i o - 1 1 
T^a^^itTij o . sfa^-y^n o - 1 b\±-w 

tc5aab53rv\ 5rfe. ^BBru— M 0- 1 6^*7=- 
-y;H 0-1 W±W^-y;Pc^mPMtC7a3 J: o 

tcmvi mmf—yju io-it &bm>pai) iz*-? 

X\>&ZbtfW£L^. ■ ■ 

[ 0 0 8 0 ] 0 1 9 tc^ihff «co«^ t±E0 1 8(c^ 

TL'-h 10-1 6cO_tBi> KU-yt-lO-lOTV 
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fflg-r— y>v 10-1 (vw^ffit— miz v u -/ i/yfz 
ti. m.mmmtmtisziz&tiiix^&. mi 
8 , m 1 9<?>m i *u <y i o cozottxvmffi 
im 3 t <?> t mmxh h . 
[ o o 8 1 ] . iMemmmmv&wmmmsit v 
■c, ^*a«wtc^o#Me i o 6si^m^- ym 

1 0 7^£Jgj£L*:i,<0£*f#ii: L*r*>\ *mi<7>mgL 

[00 82] mftfmffi&mmtz&^xii, *m 
ftssw^%cfif-7;i' 10-1 cosra® 10-1 

K'/r'jy/i o - 2 s-sf^x-y/n o-i<o¥ 

[0083] 

[00 84] h-yy-V >7lz$mZtlfrWiimm&Lt:m 

-y/vifiA^ < x mts<?>x\ mmo'mmMmb 
[008 5] w&t- yjwwmmfrzmfem* 
zmmmw&mmmfcnmmzmg.x-z&frb. m 

i o o 86 ] *a mm&&%twimmmm.m mm 

ts^fcmLizm&zhfzMmjmm^-ynmmtfi 
*imt%z>. ®w*?->cr)wmizi^ ¥mimm±x 

zftmmnmg&mzwmy »/?-imnt>ti&<?>x-. m 
j£<r>m < *mfcmmrz >?wmz Lxm^z 
ftdzbit. M/*?-ymmizmLx^&. 
[0087] mmm^n-mmf—zrivix-^fd <o 
x\ mm^7;\><mff'j?%<xmtttmB$iz^ mwm: 

[01 ] HI : ( a ) TiS. ( c ) li¥^#:««±^®S&E 
IS£IM^6i8BJ0-C-£>S. 
[02 ] *f|0Hfc«sa«cW^M^*fit^^a«5{M 

[03 ] *m&z&%>wmmm.<r>i£v -yyyygm 
nmwmztfctmx'hz,. 



[04 ] *mmz&hmmmm.w?>-xv -y isy-rmw. 

COb -yrV >7RX/b-y7V y^y h'Wffif&WZ*? 
®ffifflX'$>&. 

[05] 04<?>III-IIIBr®*8l0T£>&. 
[ 0 6 ] 0 5 <9I V- 1 VBrsyeSH-C* & . 

[07 ] &am^8o3^flim*&$i 
»r€.0j«^«fg«js^^-r0-rft * . 

[08] h-y7V>70OXm\2l')<?)ffi%a. Ym®*)<?) 

im9i *miiz&z>mmmmm<7)®mT-y*fr<7)m 

[01 o] *miiz& &mmmmw<r>mmT-7)M 
mmmmmk^mmfFrtrnx-h h . 
[0i i ] mmxmtxoffititm^&miLRxs^v 

[012] *RBJftctt 6 S«?3f® i 

[013] *2&BJfcffi&Mtffi®giac7>JfS2 ntf-y b#> 

imm^m^-mx'hh, 
[014] *fKHfc« s mmmrnw?) hyy-vym 

[01 5] 014c7)X-Xilf®0^-fc^. 

[0i6] *muz& hmmmmw.<r> v -y r y >-^co 

5. 

[01 7] ^l^fc^SSTO^a^WSx-^i: 
^j^<off«S ^^-f0-cfes . 

[018] *y%Hjt^^s«W^S^y -y^Vi^ 

[01 9] *fKSiCfli«£tSSfM»gS(^y -y^>-^ 
at!SffS9^S^lilB&«figfif!I&^^0-C'S).|» . 



1 




2 




3 


m2gfe^« 


4 




5 




6. 




7 




8 


1 ^5fc^l8 


9 




10 


mixv-yisyrmw 


1 1 




13 




1 5 




1 7 




19 . 




20 




22 




23 


xyy 
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[01] 102] 




[03] 



[06] 



C 



10-3 



10 



63b 



64b 



*=^J x10-2 10-6 



10-12 
10-1a 




66di 




T 
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[04] [012] 
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71-1 



71 



71-2 



70 , 



7<JU» 



Of.* 



[07] 



71-3 




Vxu- 



75 

1 



72-1 ^©atmm 

1 JXLI 



toj^ — c 



7?1 



72 
64a 



4 



66 



[09] 



10-10 




10-1a 



10-1lc( 



17:U*:iI/-* _ 



[010] 



10-1 3a 




10-1 




)}///}/ 

\ 
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[01 11 



[015] 











I 
I 

t 




400g/cm* 
2«Vcm* 


TOrpm 
70rpm 


i 

S3HSI8 










200s/cm 2 


SOrpm 




10-1 



[016] 



Axi<~ 



Fxi 



Ax 2^ 

Fx HI 



90-3 



Fx1,Fx2 



Fy — H gttftfy 



d4= 



90-1 



Ay t <- 



Ay 2 <- 



-fy*. L 



so 



9Q-2 



-> Ap/D 



Fy1,Fy2 



9^3 



.J 



[017] 
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(51) Int. CI. 7 mm-^ FI T-73-K (##) 

B24B 37/04 B24B 37/04 G 



K 



49/10 49/10 
49/12 49/12 



(72)?&B£t ffli] F^-A(##) 30034 AA19 BB93 CA02 CA22 CB01 

^;HiRPlRTp*igiR4TB2#l-^ » DD01 

. ^<k#tmm.-£m'gJ i fiPl 3C058 M07 M12 AA19 AC02 BA01 

(72)^58* #i# IK* BA02 BA04 BA07 BA09 BB02 

mRi\\mmmWF&M*mW8W& n BCOl CAOl CB05 DA12 DA17 



